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Al
ALPHA

ALPHAS

APPE
APPE1
APSE
BL
CAT
CLL
CLM
CLN
CN

CONFIG

! CPE

NOMENCLATURE
Engine exhaust choke exit area, 7.4662 X 1073 ft2,
model scale
Engine duct inlet area, 1.7050 X 102 ft2, model

scale

Aircraft 'odel angle of attack relative to the
free-streuam velocity vector, deg

Store model anqgle of attack, deg

Average measured total pressure at the engine exhaust
choke exit plane, psfa

Calculated average total pressure at the engine
exhaust choke exit plane for supersonic flow, psfa

Average measured static pressure at the engine exhaust
choke exit plane, psfa

Aircraft buttock line from plane of symmetry, in.,
model scale

Store model total axial-force coefficient,
total axial force/(Q-:AM)

Store model rolling-moment coefficient,
rolling moment/Q.AM-L3M

Store model pitching-moment coefficient,
pitching moment/Q-:-AM-L1M

Store model yawing-moment coefficient,
yawing moment/Q-AM.L2M

Store model normal-force coefficient,
normal force/Q-:AM

Aircraft model configuration designation

Difference in pressure coefficient between probe
orifices 1 and 3, positive for positive EPS,
(PpS1 - PS3)/QL

Difference in pressure coefficient between probe
orifices 2 and 4, positive for positive SIG,
(PS4 - PS2)/QL




CR Capture ratio, mass flow rate divided by the
theoretical inlet mass flow rate, (see page 12)

(0h'4 Store model side-force coefficient, side force/Q-aM

D Store model reference diameter, 0.70 in

DPHI Angle between the store lateral (Yg) axis and the

intersection of the ¥Yp-Zg and Xp-Yp planes,
positive for clockwise rotation when looking
upstream, deg

EPS Indicated angle (in pitch and calculated usinag CPE)
between the projection of the local flow velocity
vector onto the probe Xp-2Z2p plane and the probe Xp-
axis, positive for a velocity-vector component in
the negative Zp direction, deg

FS Aircraft fuselage station, in., model scale

Ip,TY Pitch and yaw incidence angles of the store longi-
tudinal axis at carriage with respect to the aircraft
longitudinal axis, positive nose up and nose to the
right, recspectively, as seen by pilot, deg

L1M Reference length for pitching-moment coefficient,
0.70 in. model scale

L2M Reference length for yawing-moment coefficient,
0.70 in model scale

L3M Reference length for rolling-moment coefficient,
0.70 in model scale

M Wind tunnel free-stream Mach number
MDOTN Engine duct mass flow rate, lbm/sec, (see page 12)
MNE Engine duct exit Mach number, (see page 12)

PS1-PS4,PP5 Measured pressures for probe orifices 1 through 5,
respectively, psfa

PT Wind tunrel total pressure, psfa
Q Wind tunnel free-stream dynamic pressure, psf
QL Local dynamic pressure, psf
RE Wind tunnel free-stream unit Reynolds number, millions
per foot :
4
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RUN

SIG

TT

VR

WL

XCG

Data set identification number

Indicated angle (in yaw and calculatz2d using CPS)
between the projection of the local flow velocity
vector onto the probe Xp-Yp plane and the probe Xg-
axis, positive for a velocity-vector component in
the positive Yp direction, deg

Wind tunnel total temperature, °F

Velocity ratio, exhaust choke exit velocity divided
by freestream velocity, (see page 12)

Aircraft waterline from reference horizontal plane,
in., model scale

Axial distance from the store nose to its center of
gravity, 4.2083 ft full scale

Grid Aerodynamic Loads

Xp

YP

Zp

Separation distance of the store nose with respect
to the pylon-axis system origin in the Xp direction,
in, model scale

Separation distance of the store nose with respect
to the pylon-axis system origin in the Yp direction,
in, model scale

Separation distance of the store nose with respect
to the pylon axis system origin in the Zp direction,
in, model scale

Flow-field Probe

' XP

YP

Zp

Position of the probe reference point with respect to
the probe-axis system origin in the Xp direction, in,
model scale

Position of the probe reference point with respect to
the probe-axis system origin in the Yp direction, in,
model scale

Position of the probe reference point with respect to
the probe-axis system origin in the Zp direction, in,
model scale
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STORE BODY-AXIS SYSTEM DEFINITIONS

Coordinate Directions

X Parallel to the store longitudinal axis, positive
direction is upstream at store release

B Perpendicular to X; and Zp directions, positive
to the right looking upstream when the store is
at zero yaw and roll angles

B Perpendicular to the Xp direction and parallel to
the aircraft plane of symmetry when the store and
aircraft are at zero yaw and roll angles, positive
downward as seen by the pilot when the store is at
zero pitch and roll angles

Origin

The store body-axis system origin is coincident with the
store cg at all times. The XB, Yp, and Zp coordinate axes
rotate with the store in pitch, yaw, and roll so that mass
moments of inertia about the three axes are not time-varying
qguantities.

PYLON-AXIS SYSTEM DEFINITIONS (GRID)

Coordinate Directions

XP Parallel to the store longitudinal axis at carriage,
positive forward as seen by the pilot

Y, Perpendicular to the Xp direction and parallel to the
Xp-Yr plane, positive to the right as seen by the pilot

Zp Perpendicular to the Xp and Yp directions, positive

downward as seen by the pilot

FLIGHT-AXIS SYSTEM DEFINITIONS (GRID)

Coordinate Directions

XF Parallel to the aircraft flight path direction, positive

forward as seen by the pilot

Yp Perpendicular to the Xp and Zp directions, positive
to the right as seen by the pilot

Parallel to the aircraft plane of symmetry and per-
pendicular to the aircraft flight path direction,
positive downward as seen by the pilot

6

T 1T e ey v

— -




wtctne— ¢

Origin

The origin of the pylon-axis and flight-axis coordinate
systems was defined for this test as being the location of the
MK-83 store nose tip (station 0.0) at the carriage position.

PROBE BODY-AXIS SYSTHM DEFINITIONS (FLOW FIELD)

Coordinate Directions

XB Parallel to the probe longitudinal axis, positive
forward as seen by the pilot

Yo Perpendicular to the Xp and Zp directions, positive
to the right as seen by the pilot when the probe is
at zero yaw and roll angles

2 Perpendicular to the Xg direction and parallel to
the aircraft plane of symmetry when the probe and
aircraft are at zero yaw and roll angles, positive
downward as seen by the pilot when the probe is at
zero pitch and roll angles

Origin

The probe reference point is the intersection of the plane
containing the four static orifices and the probe centerline.
The probe body-axis system origin is coincident with the probe
reference point and is fixed with respect to the probe for the
duration of the grid set. The Xp, Ygp and Zg coordinate axes
rotate with the probe in pitch, yaw and rol?.

PROBE-AXIS SYSTEM DEFINITIONS (FLOW FIELD)

Coordinate Directions

Xp Parallel to the probe longitudinal axis at the
initialization of the grid set and rotated through
pitch and yaw angles of IP and IY, respectively,
with respect to the aircraft longitudinal axes
positive forward as seen by the pilot

Y Perpendicular to the Xp direction and parallel
to the Xp-Yp plane, positive to the right as
seen by the pilot

Z Perpendicular to the Xp and Yp directions,
positive downward as seen by the pilot
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FLIGHT-AXIS SYSTEM DEMINITIONS (FLOW FIELD)

Coordinate Directions

Xp Parallel to the aircraft flight path direction,
positive forward as seen by the pilot

YF Perpendicular to the Xp and Zp directions,
positive to the right as seen by the pilot

Zp Parallel 1o the aircraft plane of symmetry and
perpendicular to the aircraft flight path
direction, positive downward as seen by the pilot

Origin

The origin of th. probe-axis and flight-~axis coordinate
systems was defined for this test as being the location of
the MK-83 store nose tip (station 0.0) at the carriage
position.




1.0 INTRODUCTION

The work reported herein was conducted by the Arnold
Engineering Development Center (AEDC), Air Force Systems
Command (AFSC), at the request of the Air Force Flight
Dynamics Laboratory (AFFDL/FGC), Wright-Patterson AFB, Ohio,
for Nielsen Engineering and Research, Inc., Mountain View,
California, under Program Element 62201F. The project
monitor was Mr. Calvin L. Dyer (AFFDL/FGC). The results of
the test were obtained by ARO, Inc., AEDC Division (a Sver-
drup Corporation Company), operating contractor for AEDC,
AFSC, Arnold Air Force Station, Tennessee, under ARO Project
Number P41C-F0 (Test TC-623). The test was conducted from
November 12 through 21, 1979, in the Aerodynamic Wind Tunnel
(4T) .

The objective of this test was to provide aerodynamic
data for use in determining the mutual interference of mul-
tiple bodies in the flowfield of the F-4C aircraft in the
transonic speed range. This information will be used to
improve analytic procedures for calculating aerodynamic loads
on stores. The test utilized 1/20-scale models of the F-4C
aircraft, the MK-83 bomb (with and without fins), and a
triple ejector rack (TER) to obtain aerodynamic loads, using
the captive loads and CTS grid techniques. Also, during the
captive loads phase, a total pressure rake was mounted just
aft of the right hand engine exhaust choke of the F-4C air-
craft model to determine the mass flow rate through the
simulated engine ducting.

The purpose of this report is to document the test and to
describe the test parameters. The report provides information to
permit the use of the data but does not include any data analysis,
which is beyond the scope of this report.

The final data from this test have been transmitted to
Nielsen Engineering and Research, Inc., Mountain View, California,
and the Air Force Flight Dynamics Laboratory (AFFDL/FGC). Re-
quests for the data should be addressed to AFFDL/FGC, Wright-
Patterson AFB, Ohio 45433. A copy of the final data is on file
on microfilm at AEDC.

2.0 APPARATUS
2.1 TEST FACILITY

The Aerodynamic Wind Tunnel (4T) is a closed-loop, continuous

flow, variable-density tunnel in which the Mach number can be varied

from 0.1 to 1.3 and can be set at discrete Mach numbers of 1.6 and
2.0 by placing nozzle inserts over the permanent sonic nozzle. The

—_  ——— e - R



nominal range of the s;tagnation pressure can be varied from 400
to 3,400 psfa. The test section is 4 ft square and 12.5 ft long
with perforated, variable porosity (0.5- to 10-percent open)
walls. It is completely enclosed in a plenum chamber from which
the air can be evacuated, allowing part of the tunnel airflow to
be removed through the perforated walls of the test section. A
more complete description of the test facility may be found in
Ref. 1.

For this test, two separate and independent support systems
were used. The aircraft model was installed inverted in the test
section and was supported by an offset sting attached to the main
pitch sector. For captive loads testing, the store model was
mounted on a balance fastened to the bottom station of the TER
on the aircraft model. For grid aerodynamic loads and flow-field
testing the store model or the flow-field probe was mounted on
the captive trajectory support (CTS). The aircraft model was
removed when obtaining free-stream data, and the CTS was moved
upward (and downstream) in the tunnel during the captive load:
phase to minimize interference. Isometric drawings of typical
captive loads, grid survey, and flow-field testing are shown in
Fig. 1, along with block diagrams of the computer control loops.
Schematics showing the test section details and the location of
the models in the tunnel are shown in Fig. 2. Further description
of the CTS rig can be found in Ref. 1.

2.2 TEST ARTICLES

The basic details of the 1/20-scale F-4C model are presented
in Fig. 3. The model is geometrically similar to the full-scale
aircraft except that the tail section was removed to minimize
interference with the CTS movement. The F-4 model has flow-through
engine inlets and interchangeable nose sections. All testing was
accomplished with the F-4C nose configuration. Details and dimen-~
sions of the PF-4C pylons are given in Fig. 4. The triple ejector
rack (TER) model was made with ventilation passages and sway braces
to more closely simulate the full scale version. Details and
dimensions of the TER model are given in Fig. 5. A total pressure
rake, containing 13 total pressure orifices, was mounted just aft
of the right hand engine exhaust choke of the F-4C aircraft model.
The interior surface of the exhaust choke contained six static
pressure orifices. Details and dimensions of the total pressure
rake and exhaust choke are given in Fig. 6. Details and dimen-
sions of the MK-83 bomb models are given in Fig. 7. The afterbody
of the MK-83 bomb model was modified to allow for sting mounting
on the CTS. The modified and the actual afterbody were tested
during the captive loads phase. The MK-83 model was also tested
with and without tail fins during the captive loads and grid survey
phases,

10
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The pressure probe which was used to obtain the flow-field
measurements consisted of a single cone-cylinder with a 40-deg
included angle tip. There were four equally spaced static pres-
sure orifices on the surface of the cone and a total pressure
orifice at the apex of the cone. Details of the probe are shown
in Fig. 8.

Tunnel installation of typical test configurations is shown
in Fig. 9. '

2.3 INSTRUMENTATION

A six-component, internal strain-gage balance was used to
measure the aerodynamic forces and moments acting on the MK-83
bomb model. For the captive loads testing, the balance was
supported by a bracket attached to the TER. A sketch of the
store, balance, and TER assembly is shown in Fig. 10. For grid
survey testing the balance was sting mounted to the CTS.

All pressures were measured using t15-psid transducers.
Translational and angular positions of the store or pressure
probe were obtained from the CTS analog outputs. The aircraft
model angle of attack was set using an internal gravimetric
angular position indicator. The TER contained a mechanical touch
wire to provide accurate setting of the store or pressure probe
at the reference position for each survey. The system was also
electrically connected to automatically stop the CTS movement if
the probe or CTS contacted the model, sting support, or test
section walls.

3.0 TEST DESCRIPTION
3.1 TEST CONDITIONS

Data were obtained at Mach numbers from 0.60 to 0.95 at a
constant Reynolds number of 3.5 million per foot. The aircraft
model angle of attack was varied from -3 to 17 deg during the
captive loads testing and from 1 to 17 deg during the grid aero-
dynamic loads and flow-field survey testing. The nominal wind

tunnel test conditions are presented in Table 1. Tunnel conditions

were held constant at the desired settings while data for each

captive aerodynamic loads sweep, grid aerodynamic loads survey, and

flow-field survey were obtained.
3.2 DATA ACQUISITION AND REDUCTION
3.2.,1 cCaptive Aerodynamic Loads Data
The carriage aerodynamic loads data were obtained at air-

craft model angles of attack from -3 to 17 deg at 0 deg sideslip
angle. The CTS was moved upward (and downstream) in the test

11




section to minimize its influence on the aircraft flow field.
All pitch polars were run automatically utilizing online com-
puter facilities to calculate the control commands to set the
aircraft model attitude. The force and moment data for the
store were reduced to coefficient form in the body axis system
and the moment data were referenced to the MK-83 center-of-
gravity location (XCG). Exit Mach number, mass flow rate,
captive area ratio, and a velocity ratio for the right hand
engine duct were calculated from the following equations using
the measured total pressures from the total pressure rake, the
static pressure located in the exhaust choke, and the tunnel
freestream conditions.

MNE = {5[(APPE/APSE) >/ 7-1]}1/2 (1)
MDOTN = APPE-MNE-AE-[1+0.2 (MNE)2]73.[0.8843/(TT+459.6) 1172 (2)
CR = MDOTN/{PT-M-AI- [1+0.2(MNE) 2]=3- [0.8843/ (TT+459.6) 12}  (3)
VR = (MNE/M) - [ (1+0.2 (M) 2) /(1+0. 2 (MnE) %) 11/2 "

If the static~to-total pressure ratio (APSE/APPE) was less
than 0.5283, indicating that the exit flow was supersonic, the
exit Mach number (MNE) was determined by iteration of the Rayliegh-
Pitot Formula (Eg. 5 below). The total pressure upstream of the
rake shock wave was then calculated by Eq. 6, and this value was
used instead of the measured total pressure value (APPE) in Eq. 2.

(APPE/APSE) = [(6/5)-MNE2]7/2

2

The rake and choke pressures were processed through an auto-
matic pressure settling routine and were recorded and tabulated
only after a prescribed convergence criterion (pressure change
less than 2 psf/sec) was met.

- [6/(7+ (mnE) 2-1)1°/2 (5)

7/2 (6)

APPE1l = APSE- [140.2(MNE)

3.2.2 Grid Aerodynamic Loads Data

To obtain store aerodynamic loads data, test conditions were
first established in the tunnel. Operational control of the model
support systems was then switched to the digital computer. For
free-stream data, the computer would initially position the store
at ALPHAS = 0 through commands to the CTS (see block diagram, Fig. 1).
For data in the aircraft flow field, the computer would position
the aircraft model at the desired angle of attack and then position
the store at a known location and orientation with respect to the

12
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aircraft model. After initial-point data were recorded, the
digital computer then positioned the store at preselected
orientations and positions programmed into the computer. At
each set position, the wind tunnel operating conditions and

the store model forces and moments were measured and recorded.
The model aerodynamic loads were then reduced to coefficient
form and tabulated by the digital computer. The aerodynamic
moments were reduced about the XCG location of the store.

Grid aerodynamic loads in the aircraft flow field were measured
along vertical traverses as shown in Table 2. Freestream aero-
dynamic loads data were measured at store angles of attack from
-4 to 16 deg. The Mach number was varied from 0.60 to 0.95.

3.2.3 Flow-field Survey Data

During the test, flow-field probe data were obtained in
the following manner. After tunnel conditions and aircraft
model angle of attack were set, operational control of the
CTS was switched to the digital computer. The computer then
posi‘ioned the probe at a known location and orientation with
respect to the aircraft model through commands to the CTS.
After initial point data were recorded, the probe wa< auto-
matically positioned at preselected positions and orientations
programmed into the computer. The probe pressures were
processed through an automatic pressure settling routine and
were recorded and tabulated only after a prescrived convergence
criterion (pressure change less than 2 psf/sec) was met. Flow-
field survey data in the aircraft flow field were measured along
XP traverses at constant YP and ZP values as shown in Table 3.

3.3 CORRECTIONS

Balance, sting, and support deflections caused by the aerody-
namic loads on the stcre models during the captive and grid aero-
dynamic loads testing were accounted for in the data reduction
program to calculate the true store-model angles and positions.
Corrections were also made for model weight tares to calculate the
net aerodynamic forces on the store model.

3.4 UNCERTAINTY/PRECISION OF MEASUREMENTS

Uncertainties in the basic tunnel parameters, PT, TT and M,
were estimated from repeat calibrations of the instrumentation and
from repeatability and uniformity of the test section flow during
tunnel calibration. These uncertainties were then used to estimate
the uncertainties in other free-stream properties, using the Taylor
series method of error propagation (Ref. 2). The balance uncertain-
ties, based on a 95~percent confidence level, were combined with the
uncertainties in the tunnel parameters, assuming a Taylor series

13




error propagation, to estimate the precision of the aerodynamic
coefficients. The maximum estimated uncertainties are given in
Table 4. The uncertainties in the flow field data were calcu-
lated considering probable inaccuracies in the pressure measure-
ments and tunnel conditions. These estimated uncertainties are
also shown in Table 4.

The estimated uncertainties in store model and pressure
probe positioning from the ability of the CTS to set on a speci-~
fied value were t0.050 in model scale in X, ¥, and 2, #0.15 deg
in pitch and yaw, and %1.0 deg in roll settings. Estimated
uncertainty in aircraft model angle of attack is #0.15 deg. The
Mach number was held constant within #0.005 of the guoted Mach
number with an estimated uncertainty of +0.003.

Examples of data repeatability are shown in the plots of
Fig. 11.

4.0 DATA PRESENTATION

The data package consists of tabulated summary data, microfilm
of the summary data, model installation photographs, and computer-
generated plots of the flow field data.

A test run number summary is presented in Table 5 correlating
the model configurations and the test conditions with the test data
run number. Configuration identifications are shown in Table 6.

Data tabulation formats for the captive aerodynamic loads
phase and nomenclature for these data are presented in Tables 7
and 8, respectively. The data tabulation format for the grid
aerodynamic loads phase and nomenclature for these data are pre-
sented in Tables 9 and 10, respectively. The data tabulation
format for the flow-field survey phase and nomenclature are pre-
sented in Tables 11 and 12, respectively. Online plotting cap-
ability was also available through an interactive graphics systenm,
and some examples are shown in Figure 12.

REFERENCES
1. Test Facilities Handbook (Eleventh Edition). "Propulsion Wind
Tunnel Facility, vVol. 4." Arnold Engineering Development Center,

June 1979.

2. Beers, Yardley. Introduction to the Theory of Error. Addison
Wesley Publishing Company, Inc., Reading, MA, 1957, pp. 26-36.
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-

BL 4075 -—_——
€ WBOARD
PYLON
F$-1.388 F30.000 oL ee28 F$28.942

¢ OUTBOARD \
PYLON

STATIONS IN INCHES \_X
sL 11.860 ——

‘Pigure 3.

F-4C Aircraft Model
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FsS 16.03
i~ 5.220 J] 8L 6.625
cut"fao | —— — IR
o i 526 1
%aepe 0828 5280
L”JQEE FWD 14-IN. SUSPENSION POINT
09784 FWD 30- IN. SUSPENSION POINT .
- 78
OUTBOARD ARMAMENT PYLON
S 11.88 . 426 + | ‘
. 1914 __ .1' é 8L4.078
'oﬂ: 1827 —i 3800R
CHORD °
10 0.0GOR\" N
e TFomer 5
10 200 0.280 - r——
—3
e 1279 “I\ND 14-IN. SUSPENSION POINT
o.on— FWD 30-IN. SUSPENSION POINT
INBOARD PYLON
LOWER FUSELAGE
FS 15.67 CONTOUR . o 00
I-— ——3.074
we b P |y |
0.413 N —JQ-P-'- 0280+
f %o
0e73—j—d 2!
FWD 30-IN. SUSPENSION POINT
CENTERLINE MER ADAPTOR
DIMENSIONS IN INCHES
Figure 4 F-4C Pylon Models
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#G-3UNC x 0,85 L(
Sht's ~ 1 Reg'd

B9
W
or
0.0937 b:
~iDowel P W
5% F-4 Model .
‘Ref. Douglas Dwg. IR.H. Subsonic Pressure Choke Silver SO:f
L4 32-031326 '1Req'd Ref. Dwg. PO00SSIY &) Rod~1Reqis. 2T
' ! ' ) ~=0.030 T star ~1Req'd. snt2.
'50-53 Ret.— \ ‘ 0.000 P @Sm ; | )
WL ozso\_.,:_. | 0.0937 Diam x 0.44 Lg.
) —— N R Dowel Pin ~ 2Req'd 3
: -1t Duj
¥10.750 Ref.
D

1.75 Diam Dummy Balance
Ref. Dwg. # 3203922

F.S.
17.750 .
[’F.s
%5.75
BSA-1.312F-13. 66-19. 6°-2, 312 M.
e Ref. Dwg. # 3203927
-2 Rake Ass'y st
1Req'd. -
Full Size _ | SIZCT &
0.050" 0D, 0.0075" Wall x 1.0" Lg. 0.400 Ref. Typ.
Silver Solder - 4 EZtTt T{xb:'r;h';t 1: Req'd. r -
- 0 Leé SSy. .
- To-6Typ. 12 Places / |Cut tolengt ‘y i \L/o.w
‘0 - - - Silver Solder Typ. 13 Places y 0. 09
! ' TN 2 Hol
P / 0.09:
A\fs // 2 Rer
zup " - "._} 90° ]
[b, ' ‘.o. 188 R. Minimum for
| Al Tubing Bends . -
ZL—ﬂSOTyp —_— \—10(54"00 0,005 w,"mg SIECT D=5
, , 0. "Wa
:Siiver Solder 'x25'Lg. SST Tubing ‘Rotated 31°-37' CCW.
apsrm pn go 'Typ. 13 Places 13 Reg'd.
SIZCT C-C Must Be Air Tight
Twice Size
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#G-32UNC x 0.88 1G.
Sht's ~ 1 Req'd.

m‘ i \2] "'
! = <{ '1: .
1,‘2?5 ! ,/ “ }\ 1] _ . .Bond Tubes in Place
e _.\c with REN RP-1220
- LTER -J or Equwalent
0.0937 Diam x 0. 44 LG.
~’{Dowel Pin ~ 1Req'd.
{Silver Solder -6 to
-~ 6, Rad~1Reqd. BTP
Reqs | Skt
YO.O‘JH Diam x 0.44 Lg.
Dowel Pin ~ 2 Req /-' Angle ~ 1Req'd.
B o L L

10.7 750 Ref.

1 4 Holes Located from -10
#6-32UNCX 0.38 Lg. Shcs

- ————— _—— . -

i~ - Te .
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SIECT A REN
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o { Pcocer9s, |
‘ 0.0937 Diam Nom. x 0.25 DP. in Sting ]
\/0.0(1011_ t0 0.0003 L. Fit with - ~ T
L SR 0.0937 Diam Dowel Pin BRGE
— - 2 Holes Located from -10 1z ]
Y00 Typ. 0.0937 Diam x 0.44 Lg. Dowel Pin ' -10 SLEA3T s
2 Reg'd. T - AsiE ! vo-]
— i ] -z | &S . [ i N T
. ¥ YV ce L] ' \ T 1
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e
= '1.460 Diam
- -
- \\
3 ‘\ \ l250'0| ——
— / SEECT A-A
| L 11.200 — iTwice Size
Gon- 1.020 ——
- stant - .850— —~
1.915 Diam Diam _ - 0.480 —
y . fr 0 450+: ,
8 1| k20 Const. Inside Diam
¢ T ] = 1~-0.100 BSC. Typ.
l I L, [
— 1 r
1.620
‘Diam { 1.466 |} 27 e [1’.170
o 1.840 Diam | | P13M | piam Diam .
: Nom. for - -—=210° — -
0.0003L |1.58]|1322
. 100.0008 L | Diam | D'am
| Fit with ] :
F-4 i \
< ' Fuselage 4 ) | 240° :
"".ag 1 1 — s - - ’g:g%Constant
B .+ % a2 ' ) }Edge Thickness
cham. 005 | 450 — Lo I —0.798— \{ppi .
am. 0.040 X i\,; .60 Ref. ~ | Drill #54 (0.055 Diam) Thru
: ‘-—“ 0.840 0. 842 46 holes [ —o— [ 0.001 Di
. |Nom. for 0,001 L. to 0.050" 0.D., 0.0075" Wall X
0.003 L. Fit with F-4 2.5' LG. 304 SST. tubing
. Fuselage 6_Req'd.
- . : Silver Solder to Choke
ftébso(rjuc Choke 16 Places
eq'd. _ L - ,
3 Mat't Naval Brass l-z R. H. P{%ssu;eChokeAss'y Note: 2
eq'd. (
23 - 4XSize
13 12 " ‘ 10 i 9 | e ' 7 i
B —r —
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/ ;‘Y‘ 10°-0' Ref. b
JJ - Drill #43 (0.089 Diam) thru | ]
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‘Ref. - One Tube to be Vertical 1
‘ |180° | at Ass'y within 10" )
SECT A-A | {
. |Twice Size e ]
s BL
L — 1.23 ] '
- £
) - ' [Pcooezo7
[_0.250 Const. Inside Diam : ’ ' i
2 LONst, D 60°-0' BSC. Typ.
i L0.100 BSC. Typ. ~\‘ ~0°BSC. Typ L ]
'.\' ; _ [W L
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Diam ‘ ]
—j-l 2700 f
0_730' I
| Typ.
B it
oA 2
}__‘» 50(15(:0 j )
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\_ Edge Thickness : +
| Drill #54 (0. 055 Diam) Thru : 3 250 6b, CCT5 |0 fuk K15 LS. r:c'_s_*:-:‘ e 1 15|
16 holes [ —%— [ 0.001 Diam| 180° 14
0.050" 0.D., 0.0075" Wall X ! A — e
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6Reqd. e T e et o
Silver Solder to Choke e e PR ER T =
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Table 1. Wind Tunnel Nominal Test Conditions
M PT Q TT RE
0.60 2186 432 90 3.5
0.70 1975 489
0.80 1835 539
0.90 1741 584
0.95 1708 604 U 1
48
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Table 2. Grid Aerodynamic Loads Survey Locations

Z2P/D
XP Yp Grid Type A Grid Type B
.0 0.0
0.1
0.2
0.3
0.4
0.6
0.8
1.0
1.2
1.4
1.6
2.0
2.4
2.8
3.2
3.6
4.0
4.4
4.8
5.2
5.6
d NP 6.0

O O N 0 & O 0 N DO O DY NN

A N N B b bW W NN O O O
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Table 3.

INITIAL

SURVEY TYPE Xp

|

-0.15

-0.15

—
Q__._

Flow Ficld Survey Locations

FINAL INCREMENT ¥p

Xp IN XP —
-8.85 ~-0.30 0.00
-5.85 -0.30 +0. 35

50
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.35
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.00
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0.95

a. Aerodynamic Coefficient Uncertainties

Table 4.

ACN ACY
$0.03 10.03
+0.02 +0.02
£0.02 +0.02
$0.02 +0.02
+0.02 +0.02

b.

All Mach No.

Data Uncertainties

ACAT ACLM ACIN ACLL
+0.04 +0.04 +0.03 $0.01
+0.04 +0.04 +0.02 +0.01
+0.03 $0.03 £0.02 +0.01
$0.03 $0.03 +0.02 $0.01
$0.03 +0.03 +0.02 +0.01

Flow Field Angle Uncertainties

AEPS

+0.25

51
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TABLE 5.

RUN NUMBER SUMMARY

a. CAPTIVE LOADS RUN NUMBER SUMMARY

RUN
CONFIG  |ALPHAY @\ 0.60 | M - 0.70| ¥ - 0.807] ¥ - 0.90 | ¥ - 0.95
32 A £6 82 _ 88 ]
34 /2] [2e
Y [2¢ |25
3¢ Wi /42 [ 432
37 ya/3n 73
43 8/ ge. I2E;
43 772 78
54 /29 130
506 /36 137
&7 /6% (65
63 97 98 99 a2, [0/
104 105 106 107 108
\ 174 [ 70 17/ 172 (7
64 yani 112
Lo 146 _ /47 /48
a7 /53 /54
83 9/ 92 93

52

*A: ALPHA - -3, -1, 1, 3, 5, 7, 9, 11, 13, 15, 17




A

-

TABLE 5. CONTINUED
b+ GRID RUN NUMBER SUMMARY
RUN
CONFIG M | ZP/D* |ALPHA=1| ALPHA-5ALPHA-9|ALPHA-13 ALPHA
// 0.60 A 343 2YY | 34 | 346 | 247 |
0.95 32 KXW, 350 249 34L
2l 0.60 . 325 | 224 340
31 B 300 20/ | 202 302 |\ 304
0.80 3/0 30¢ 208 307 3206
) 95 2/ 3/E 3/3 2/% 3/5
32 Q.60 232 233 234
| 1 ogs 237 | 23, | 2ac
KA 0.60 3/9 | 320 22/
0.9 I2H# Lt 323 322
K- 60 2/9 220} 221
i 0.95 2291 eee| 724
G/ 0:60 249 | 25e ) 25/ | 2¢% | ecs
0. 70 25e 257 286
, 80 2ed | 2ol el 263 7%
0.90 2729 ) 224 2es
D495 2o | zz2c | 2726 | 222 | 228
/0 0,60 | 227
0,70 2258
0,50 329
2. 90 e21
o 495 334
%a 0,00 _2HP | 24/ 242
0.9& 24 | 24 2432
' Vi 0. 60 2E3 1774 288
0. B0 292 B2 286
0,45 29¥ |1 295”1 296
#ZP/D SCHEDULES
A: ZP/D . 0, 0.4, 0.8, 1.2, 1.6, 2.0, 2.4, 2 8, 3.2, 3.6, 4.0,
4.4, 4.8, 5.2, 5.6, 6.0 , .
B: ZP/D - 0, 0.1, 0.2, 0.3, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 2.0,
2.4, 2.8, 3.2, 3.6, 4.0, 4.4, 4.8, 5.2, 5.6, 6.0,
. 53
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TABLE 5. CONTINUED
c. FREESTREAM RUN NUMBER SUMMARY
RUN ]
CONF1G M ALPHAS* DPH1-0.0 DPHI=22,5{DPHI _45.0{DPH1-=67 5‘ DPHI-90.(
A 0.60 £ 12 12 )4 i B
0.70 /7 / /9 EQAIQ:'Z ]
2.20 2z 23 24 < 2o _
0.90 7 ZE 29 30 7, |
| 0.65 2z 32 34 2 | _zs |
e 0. L0 40 .
0.20 . ]
0.60 #2

0.9 43 R
0.9¢ Y 4y i

*A: ALPHAS . -4, -2, 0, 2, 4, 6, 8, 10, 12, 14, 16

54
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TABLE 5. Continued
d. FLOWFIELD RUN NUMBER SUMMARY

RUN _— .
YP - 0.0 YP = 0.35 YP - —0._35__
CONFIG M ALPHA| XPx
ZP-0.012P-0.35FP-0.70 ZP-0.0 | ZP=-0.34 ZP-0.0|2P-0.35
/5 1 oeolrol £ | 956 | 958 | |
1118 957 ﬁ
i | 150l A | 959 b/ o
t | 8 960 . o
90l A | 962 964
i | 8 963 ]
3.0l A | 965 967
t 1 R 966 ]
/120 A | 945 920 -
| 1 A 969
09510l £ | g98c 987
t | 8 984
s0|l A1 973 975
v 8 97%
90l A | 97 928
y | 8 927
3.0l 5 | 979 981
t | B 980
120l A | ase a4
t | 8 983
2 os0lsrol A | 939 | 94/
- 940 g4 943 o
S50l A | quy 946
FR W L 947 948
9.0l # | 949 95/
t 18 950 952 953
* XP SCHEDULES ’
INITIAL FINAL INCREMENT
XP Xp - IN XP
A -0.15 -8.85 -0.30
B -0.15 -5.85 —=0_30
) 55
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TABLE 5.

CONTINUED
e. FLOWFIELD RUN NUMBER SUMMARY

RUN __
YP - 0.0 YP = 0.35 YP - -0.35ﬂ1
CONFIG M ALPHA| XP* ZP=0.01ZP-0.35ZpP-0.70 ZP-0.0 ZP=0.3q ZP=0.0 ZP:O.Sq
34 0.0 10 A 77( 723 ]
t | A 222 724 | 725" | 77¢ | 277 |
sola | 7278 780
IR 779 78/ | 782 | 7223 | 7:4
a0l A | 225 782
t iR 728l 788 | 7289 | 790 | 79/ |
3.0l A | 792 794
t 1l 793 7295 | 79¢ | 792 | 248
1201 A 799 go/
b | 8 Bo0 g02 | 203 | 904 | soc
08010l A | 206 Bog
Yt | 8 807 209 | g0 | g sre. |
s0l g | £20 gee : ]
y | 8 P2/ g23 | poy | 25 | 2z,
90l A | 827 g9
' | 5 gee 2320 | 321 | g32 | ¢322
3.0} o | 235 237
a8 23 228 | 829 | B4p | 84/
120 A 1 £42 P44 '
8 g43 g4 ) e40 | gz | a43
L0 A | e#9 | gs/ :
1 B 250 gse | pe3 | gy | 2o
sol A leso 258 | -
' B 257 £&9 | Busp ) Lol | 2z
; 90| A | P63 £6 8
| t | 8 264 260 1867 | ponr | 023
i * XP SCHEDULES ' '
INITIAL FINAL INCREMENT
Xp Xp IN Xp
l A -0.15 -8,.85 =-0.30
B | -0.15 ., ~-5,85 -0_30
: ‘ 56

-
A ~

RS i = oma o VA rtmr— 2 v, T iy 7

s mom L cee—



TABLE 5. CONTINUED
f. FLOWFIELD RUN NUMBER SUMMARY

YP - 0.0 YP - 0.35 YP . -0.35
CONFIG M APHAY XP*
ZP=0.0{2ZP=0.35ZP-0.70ZP-0.0 | ZP-0.33 ZP-0.0|2P-0. 35
35 1 0.9 /31'0 p_| 220 gz2 R S
y | 2 22/ g75 | co# | 2o 2o¢
(70} A | 227 z2% —
|l a - 298 gén LV zz) | 222 | 28
45 | 00| s0]l A | 226 fee
| 1 1l ge2 229 | 2an | #94 | P52 |
sol A | £92 g9
|l 2 294 296 | e | £33 229
9.0l # | g00 |- gp2
I _| 9ol 903 | 904 | Gos | 906 |
s (ol A | 913 Q1<
1 | B 914 916 | 917 | 918 ) 9y¢
o0l A | Fe0 923
‘B 92,2 g04 | g2 | 926 | 627
9.0 A | 928 930
1 | 8 429 92/ | 932 | 9331 %5
G5 10l A | s92 <99
v | &z S8 o0 | 60/ | o2l ¢o2
col A | co# '
§ | 8 o5 | o8 | 6/0 | Gl |
901 A | 6Gl12 | 615
' G/# 6l 012 | ¢19 | 2o
13.0] A 2/ 23
& 62e 624 | 62l 2?7
120\ A} 663 A -
t 18 66# o0 | o2 | 668 | 401
* XP SCHEDULES ’
INITIAL FINAL INCREMENT
Xp XP IN XP
A -0.15 _-8.85 ~0.30
| B -0.15 -5.85 =0.30 |
57 !
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TABLE 5.

CONTINUED

g. FLOWFIELD RUN NUMBER SUMMARY

UN - -
YP - 0.0 YP - 0.35 YP - —0_._:32:
CONFIG M ALPHA| XP*
ZP=0.0}ZP=0.35ZP-0.70 |ZP-0.0 ZP-0.338 ZP-0.0|ZzP.0.23
65 1060140 | A | 670 " | ]
, 1 & 7/ 673 é7f o755 | 7 s
| sol Al 677 %29 ]
t | B w2é B0 48] | 2| 22
901 A | Gax 686 |
it | B LB .82 ¢BB | 2891 490 |
130l A1 ey K
8 92 6941 695 696 | 497
/7; ol A 698 200 )
t | B &99 20/ 70¢. 703 | 7o4 |
0.95 V1ol A | 7206 208
Y | B 202 709 | 7/0 2// 2/E.
col Al 7/2 72/
t 1 8 2/ 4 26 |\ /72 | 28 | w9
g0l A1 220 724
t | B 7 225 | 720 | 727 | 726
2.0l # | 724 231
it |2 230 732 | 233 | 9234 | 725
= /20| A | 236 728 |
i | &8 732 739\ 740 | 29/ | 242
725 | 060 | 0] A $69 |. 2/
- £70 s72 | 23 | s74 | coc
sol a1 7 28
i | & $£77 $29 | s80 | s82 | <83
9.0l A | cox $87
t 15 By 88| s891 s91 | <32
* XP SCHEDULES
INITIAL FINAL INCREMENT
Xp XP IN XP
A -0.15 -8.85 -0.30
B -0.15 -5,.85 ~0.30 |
. 58
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TABLE 5. CONCLUDED

h. FLOWFIELD RUN NUMBER SUMMARY

RUN ]
YP = 0.0 YP = 0.35 YP - -0.35
CONFIG M ALPHA| XP* ZpP-0.0}12ZP<0.35ZP-0.70{2P=0.0 | ZP-0.39 ZP-0.0{ZP 0. 35
B | ool tp | A | 2957 742 R NN |
b | B 246 778 | 7449 | 250 | T
Lol p | 7s2 254 S S —
B 53 25| 75¢ | " hcal 755 ]
9.0 A | 760 762 B ]
y y 1 ¥y 1 A 76/ 763 | 20# | "%e] Ze7 |
* XP_SCHEDULES
INITIAL FINAL INCREMENT
xXp Xp IN XpP
A -0.15 -8.85 ~0 .30
B -0,15 -5.85 ~0.30
59
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{ Table 6. Configuration Identification

CONFIG
NO REMARKS
1 MK-83 with fins, freestream
2 MK-83 without fins, freestream

NOTE: On the Tabulated Summary Data under the heading
"STORE", the following Nomenclature was used for

all the configurations tested:
MK-83 F -~ MK-83 store metric model with fins

MK-83 UF ~ MK-83 store metric model without fins

o

60
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TABLE 6.

CONTINUED

LOOK ING UPSTREAM
LEFT WING RIGHT WING
A Py ———— S~eaA
CONF1G IMETRIC U U2 < U5 Uy
‘ 1STORE OPYLONS , PYLONS
w”ri()—._JINS_T ouTs'0 INSD - INB'D ouTB'D
Mk - 82
cTs
it |, x
CLERN CLERN CLERN L LEMN CLESN
T T T TPrécsorc
PROBE .
(rrP
/5 2P
1 | _CcLEAN
T {mM«-83
CTS
2 ;(
ON
EMPTY
) PRESSVEC
FROBE —~
(P.p)
25 ~
| EMPTY Y Y v

O 0ENOTES DUMMY STORE

@ 0:nNOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED

EMPTY DENOTES NO STORE ON PYLON
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TABLE 6. CONTINUED

b —

NO.

CONFIG .

e

LLOOKING UPSTREAM

LEFT WING

RIGHT WING

IMETRIC]

1 2 5
STORE . PYLONS
— .

e T |
- FINS | outs'd INB'D -

Lig

Ug
PYLONS

INB'D

ouTs’'D

MK- 83
| ¢rs | Y

x

ON
LLEAN | | CHLENN

CLEAN CLEAL

N
|
[

rK-g3
CRPTIVE
LORDS

ON

ACTURL
FTERBOD,

x4

MMk- BJJ
crRvTIVE

LoADS
cFr

ReTVAL
(t);re‘agz:v ﬂ

o<

Y

Y

(O DENOTES DUMMY STORE

@ oENOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED
EMPTY DENOTES NO STORE ON PYLON
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NO.

CONF IG .

TABLE 6. CONTINUEDR

l LOOK ING UPSTREAM

LEFT WING

e — —_

RIGHT WING

I ——

METRIC]
STORE
- ]

FINS | ouis'D

1

1 T e
___evions 2

INB'D ¢

Ly Ug

PYLONS
| |

INBD ouTB’'d

35

PEESSVRE

| Froee Vi

72

CLEAN CLEAN

CLESRN CLERAN

M- 8.; |
CRPT IV
P V)

VACR DS
on ‘

[10217 1)
Artel s ‘[,7

i

hr-g2

ZARPrIVE
LCBDS

o]

Cr~s

[00:€115 D
RETERSPE
\ U

1K-82
(RPIIVE
LCHAPS
oN
CIA0LA
ﬂr‘f(m'&?i;

“n

1 V

| Y

(O DENOTES DUMMY STORE

@ o0cnOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED
EMPTY DENOTES NO STORE ON PYLON
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TABI.LE 6. CONTINUED

1.00K ING UPSTREAM
LEFT WING RIGHT WING
(:;)\'FIG METRIC Y1 - ZNT?/ s Ho
e 1STORE —___PYLONS o PYLONS
NO. FINS | outs'® INB'D ¢ INB'D ouTB'D
T T e Ssvke -
PR OGE.
e &
445 v
CLEAN N LLEMN | CLERN LLEERA
PK-83 »
A AR O;Q
ST | own
B Mgz
crs oVO
L
5'8_ OF F
.
CRPTI
Lospc Ovo
!3 on ‘
/ﬁcrt'h';
Kﬂ"e'l.’tfo‘r * *

(O O0ENOTES DUMMY STORE

© ocenNOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED -
EMPTY DENOTES NO STORE ON PYLON
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TABLE 6. CONTINUED

LOOKING UPSTREAM

LEFT WING RIGHT WING

" W NS
T TIMETRIC Uy Uz < g Ug
ICONY IG 1STORE OYLONS ' PYLONS N
NO. TFINS | outs'd INB'D ¢ INB'D OUTB'D
T rix gz o
CAMPTIVE
1L OADY O.O
57& OF <~
éﬂtrwu’)
FTER B0,
LLEAN CLEARN| _CLERN LLELY
»»»»» - PR E Sy
FProre OQO
(p.p)
55 =
/Z:r:ralgz Ov
LOMOS lo
56 1,28
17001F 16 b
(J"l’:flj()‘)4
- C|mr-es
EHPT Ive Ovo
LA2OADPS .
5 7 CF -
ﬂcOIHGD\
(rmem;% ’
I v Y Y
1 - oo T -
! {O DENOTES DUMMY STORE V - DENOTES TER

@ o:=NOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED
EMPTY DENOTES NO STORE ON PYLON
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LOOK ING UPSTREAM

‘ TABLE 6. CONTINUED
' LEFT WING

RIGHT WING

T e W
: - onF 1G |METRIC] Uy Uz Z g Uy
‘ 1STORE . _BYLONS _ _ [ PYLONS
| NO- "FINs | outs'D INS'D ¢ INB'D ouTB’0
HK- 83
Gl | on
LLEAN » CLERN | LLEAN CLERA
Mk -gJ
crs . {?Vﬁ}
)
é a OF <
rmr-E
(4

L ||
(ncrum\

AF /6.«'41/?7

rk-82
CrPIIVE
LEMDS .
G\ |
RETdrie

(ﬂ; renées + &

Y

!

(O DENOTES DUMMY STORE

@ oENOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED

o

EMPTY DENOTES NO STORE ON PYLON

[ o6

V - DENOTES TER

A @ . ~ . -
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e e

TABI.LE 6. CONTINUED

I.OOKING UPSTREAM

LEFT WING RIGHT WING

onrro I UL Up G Ug
‘ 1STORE ——PYLONS | [ PYLONS
NO. "FInNs | outso INB'D INB'D OUTB'D
. P/;ﬂs.'uﬁ
ProBE
P —~
65 v
- s CREHN | _CLAEAN LAEAY
rMa-6£3

CRPTIvE

e MO7 %
. ow |

é "/ (/’104}//' o 2

HF7¢0& 0

Nk -B3
CAPTIVE
LOAR DL .

é 7 OF 1=

OOIFIED
RFTEREE

Yy P
Pehk SSVK | .
£, OBK

3

RN
>
3

EpIP7 Y Er7Pry Y Y

(O DENOTES DUMMY STORE V - DENOTES TER

@ o0ENOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED
EMPTY DENOTES NO STORE ON PYLON
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TABI.LE 6. CONCLUDED

LLOOK ING UPSTREAM

LEFT WING

RIGHT WING
. METRIFEUT’:W 8 Ug
ICONFIG {STORE oYLONS = PYLON_S___‘
| S —
NO.  "Fins | outs'e INB'D ‘&- INB'D ouTs'p
T T T TRk 62

%

81 ov

CLEAN i LEAN | _LLEAN CALMN

re-F3

LR PTIVE
ACHDS

83 o/

ACT VM
HETe KBV

<

Pre SSeet

TS

N8
S}
%

—
3
-—

{

O 0ENOTES DUMMY STORE V - DENOTES TER

@ 0ENOTES STING MOUNTED STORE
CLEAN DENOTES PYLON REMOVED
EMPTY DENOTES NO STORE ON PYLON
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Table 8. Nomenclature for Captive Aerodynamic Loads
Tabulated Summary Data

PAGE HEADING (COMMON TO ALL SUMMARIES)

COMPANY HEADING

DATE Calendar time at which the data were printed

PROJECT Alpha-numeric notation for referencing a
specific test project 1

TEST Alpha-numeric notation for referencing a 1
specific test program in a specific test unit

LINE 1
RUN Sequential indexing number for referencing
data. A constant throughout specified (or all)
points of a survey.
M Wind tunnel free-stream Mach number 1
PT Wind tunnel free-stream total pressure, psfa ;
TT Wind tunnel free-stream total temperature, °F
Q Wind tunnel free-stream dynamic pressure, psf
P Wind tunnel free-stream static pressure, psfa
T Wind tunnel free-stream static temperature, °R |
v Wind tunnel free-stream velocity, ft/sec
RE Wind tunnel free-stream unit Reynolds number,
millions per foot
TDP Hygrometer dew point temperature, °F
SH Wind tunnel specific humidity, lbm H,0 per
lbm air
CON SET Constant set used in data reduction
ZERO SET Run/point number of the air off set of instrument

readings used in data reduction

; |
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LINE 2
A/C
CONFIG

STORE

Table 8. Continued

Aircraft designation
Aircraft store loading designation

Store model designation

COLUMNAR HEADINGS

SUMMARY PAGE 1

PN

ALPHAS,
BETAS

CN
CY
CAT
CLM
CLN
CLL

NCP

YCP

ALPHA,BETA

SUMMARY PAGE 2

PN

ALPHA ,BETA

APSE

Sequential indexing number for referencing
data obtained during one run. Indexes each
time a new set of data inputs is obtained.

Store model angle of attack and sideslip
angle, respectively, deg.

Normal-force coefficient
Side-force coefficient

Total axial-force coefficient
Pitching-moment coefficient
Yawing-moment coefficient
Rolling-moment coefficient

Normal force center-of-pressure location,
CLM/CN

Side force center-of-pressure location,
CLN/CY

Aircraft-model angle of attack and sideslip
angle, respectively, deg

Sequential indexing number for referencing
data obtained dAuring one run. Indexes each
time a new set of data inputs is obtained.

Aircraft-model angle of attack and sideslip
angle, respectively, deg

Average measured static pressure at the engine
exhaust choke exit plane, psfa

72
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Table 8. Concluded

SUMMARY PAGE 2 (Continued)

APPE

APPEl

MNE

MDOTN

CR

VR

Ll

Average measured total pressure at the engine
exhaust choke exit plane, psfa

Calculated average total pressure at the engine
exhaust choke exit plane, psfa

Duct exit Mach number
Engine duct mass flow rate, lbm/sec.

Capture ratio, engine duct mass flow rate
divided by the theoretical inlet mass flow rate

Velocity ratio duct exit velocity divided by
freestream velocity
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Table 10.

Nomenclature for Grid Aerodynamic Loads
Tabulated Summary Data

PAGE HEADING (COMMON TO ALL SUMMARIES)

COMPANY HEADING

DATE

PROJECT

LINE 1

RUN

SURVEY

PT

TT

Q

el

SCALE
DATE
TIME

CON SET

ZERO SET

Calendar time at which the data were printed

Alpha-numeric notation for referencing a
specific test project

Sequential indexing number for referencing
data. A constant throughout specified (or all)
points of a survey.

Configuration indexing number used to correlate
data with the test log. Survey may be used

to identify all or portion of a grid set.

Wind tunnel free-stream Mach number

Wind tunnel free-stream total pressure, psfa
Wind tunnel free-stream total temperature, °F
Wind tunnel free-stream dynamic pressure, psf
Wind tunnel free-stream static pressure, psfa
Wind tunnel free-stream static temperature, °R

Wind tunnel free-stream velocity, ft/sec

Wind tunnel free-stream unit Reynolds number,
millions per foot

Hygrometer dew point temperature, °F

Wind tunnel specific humidity, lbm H,0 per lbm air

Aircraft model scale factor
Calendar time at which data were recorded
Time at which data were recorded (hr/min/sec)

Run/point number of constants set used in data
reduction

Run/point number of the air off set of instrument

readings used in data reduction

75




TEST

LINE 2
A/C

ALPHA,BETA

IP,IY

IR

CONFIG
WING
STORE
A

L1l,n2,L3

XCG

YCG, 2CG

PHIS

Table 10. Continued

Alpha-numeric notation for referencing a
specific test program in a specific test unit

Aircraft designation

Aircraft-model angle of attack and sideslip
angle, respectively, deg

Pitch and yaw incidence angles of the store
longitudinal axis at carriage with respect
to the aircraft longitudinal axis, positive
nose up and nose to the right, respectively,
as seen by pilot, deg

Roll incidence of the store Z, axis at carriaage
with respect to the aircraft plane of symmetry,
positive for clockwise roll looking upstream,
deg

Aircraft store loading designation
Location of store launch position

Store model designation

Store reference area, ft2, full scale

Store reference lengths for pitching-moment,
yawing-moment, and rolling-moment coefficients,
respectively, ft, full scale

Axial distance from the store nose to the
center of gravity location, ft, full scale

Lateral and vertical distances from the

store reference (balance) axis to the center

of gravity location, positive in the positive
Yp and Zp directions, respectively, ft, full

scale

Roll angle of the store Number 1 fin with

respect to the -Zp axis, positive clockwise
looking upstream, deg
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Table 10. Continued

COLUMNAR HEADINGS

SUMMARY PAGE 2

PN

XP,YP

ZP/D

DTHA

DPHI

ALPHAS,
BETAS

NCP
YCP

CAT,CN,CY

CLL,CLM, CILN

NDX

Sequential indexing number for referencing data
obtained during one run. Indexes each time a
new set of data inputs is obtained.

Separation distance of the store nose with respect
to the pylon-axis system origin in the Xp and Yp
directions, respectively, in, model scale

Separation distance of the store nose with respect
to the pylon-axis system origin in the Zp direction,
calibres

Anale between the projection of the store longi-
tudinal axis in the Xp-Yp plane and the Xp-axis,
positive for store nose to the right as seen by
the pilot, deg

Angle between the store longitudinal axis and
its projection in the Xp-Yp plane, positive
when the store nose is raised as seen by the
pilot, deg

Angle between the store lateral (Yg) axis and
the intersection of the Yp-2Zpg and Xp-Yp planes,
positive for clockwise rotation when looking
upstream, deg

Store model angle of attack and sideslip angle,
respec tively, deg

Normal force center-of-pressure location, CLM/CN
Side force center-of-pressure location, CLN/CY

Store measured aerodynamic axial-force, normal-force,
and side-force coefficients, positive in the negative
Xg, negative Zp, and positive Yg direction,
respectively

Store measured aerodynamic rolling-moment, pitching-

moment, and yawing-moment coefficients. The positive
vectors are coincident with the positive X, Yg, and

Zg axes, respectively.

Wind tunnel free-stream dynamic pressure, psf
Sequerntial indexing number for referencing data

obtained during a grid set. Indexes for each position
in the set
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SUMMARY PAGE 2

RUN

Table 10. Continued
(Continued)
Sequential indexing number for referencing

data. A constant throughout specified (or
all) points of a survey.

STORE BODY-AXIS SYSTEM DEFINITIONS

Coordinate Directions

Xp

Origin

Parallel to the store longitudinal axis, positive
direction is upstream at store release

Perpendicular to Xp and Zg directions, positive
to the right looking upstream when the store is
at zero yaw and roll angles

Perpendicular to the Xp direction and parallel to
the aircraft plane of symmetry when the store and
aircraft are at zero yaw and roll angles, positive
downward as seen by the pilot when the store is at
zero pitch and roll angles

The store body-axis system origin is coincident with the
store cg at all time. The Xg, Yg, and Zg coordinate axes
rotate with the store in p“tch, yaw, and roll so that mass
moments of inertia about the three axes are not time-varying

quantities.

PYLON-AXIS SYSTEM DEFINITIONS (GRID)

Coordinate Directions

Xp

Parallel to the store longitudinal axis at
carriage, positive forward as seen by the pilot

Perpendicular to the Xp direction and parallel
to the Xp-Yp plane, positive to the right as
seen by the pilot

Perpendicular to the Xp and Yp directions, positive
downward as seen by the pilot




Table 10. Concluded

FLIGHT-AXIS SYSTEM DEFINITIONS (GRID)

Coordinate Directions

XF Parallel to the aircraft flight path direction,
positive forward as seen by the pilot
YF Perpendicular to the Xp and Zp directions, positive

to the right as seen by the pilot

2 Parallel to the aircraft plane of symmetry and
perpendicular to the aircraft flight path direction, ]
positive downward as seen by the pilot

Origin
The origin of the pylon-axis and flight-axis coordinate

systems was defined for this test as being the location of the
MK-83 store nose tip (station 0.0) at the carriage position.

i e
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Table 12. Nomenclature for ¥Flow Field
Tabulated Summary Data

PAGE HEADING (COMMON TO ALL SUMMARIES)

COMPANY HEADING

DATE Calendar Time at which data were printed

PROJECT Alpha-numeric notation for referencing a
specific test project

LINE 1
RUN Sequential i1ndexing number for referencing
data. A constant throughout specified (or
all) points of a survey.
SURVEY Configuration indexing number used to corre-
ate data with the test log. Survey may be
used to identify all or portion of a grid set.
M Wind tunnel free-stream Mach number
PT Wind tunnel free-stream total pressure, psfa
TT Wind tunnel free-stream total temperature, °F
Q Wind tunnel free-stream dynamic pressure, psf
P Wind tunnel free-stream static pressure, psfa
T Wind tunnel free-stream static temperature, °R
: \Y Wind tunnel free-stream velocity, ft/sec
% RE Wind tunnel free-stream unit Reynolds number,
i millions per foot
i TDP Hygrometer dew point temperature, °F
I SH Wind tunnel specific humidity, lbm H,0 per lbm air
SCALE Aircraft model scale factor
DATE Calendar time at which data were recorded
TIME Time at which data were recorded (hr/min/sec)
CON SET Run/point number of constants set used in

data reduction
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Table 12. Continued
LINE 1 (Continued)

ZERO SET Run/point number of the air off set of
instrument readings used in data reduction

TEST Alpha-numeric notation for referencing a specific
test program in a specific test unit.

LINE 2

A/C Aircraft designation

ALPHA ,BETA Aircraft-model angle of attack and sideslip
angle, respectively, deg

Ip, 1Y Pitch and yaw incidence angles of the probe
longitudinal axis at the initialization of the
grid sct with respect to the aircraft longitudinal
axis, positive tip up and tip to the right,
respectively, as seen by pilot, deg

IR Roll incidence of the probe Zp axis at the
initialization of the grid set with respect
to the aircraft plane of symmetry, positive for
clockwise roll looking upstream, deg

CONFIG Aircraft store loading designation

WING Location of probe survey

COLUMNAFR HEADINGS

SUMMARY PAGE 2

PN Seguential indexing number for referencing
data obtained during one run. Indexes cach
time a new set of data inputs is obtained.

Xp Position of the probe reference point with
respect to the probe-axis system origin in
the Xp direction, in, model scale

YP Position of the probe reference point with

respect to the probe-axis system origin in
the Yp direction, in, model scale
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SUMMARY PAGE 2

P

ALFXY
ALFXZ
ALFYZ

VX, VY,VZ

VXY ,VXZ,VYZ2

PTP

QL
VL

i THAT

NDX

RUN

Table 12. Continued
(Continued)

Position of the probe reference point with
respect to the probe-axis system origin in
the Zp direction, in, model scale

Indicated angle between VXY and VX, positive
for positive VY, same as SIG, deg

Indicated angle between VXZ and VX, positive
for positive VZ, same as EPS, deg

Indicated angle between VYZ and ~Zg-axis,
positive clockwise looking upstream, deg

Velocity components parallel to the probe Xp,
Yy, and Zp axes, positive in the -Xp, Yy, and
-Zp directions, respectively, ft/sec

Velocity components in the probe body-axis
Xp-Yg, Xp-Z2p, and Yp-Zp planes, respectively,
ft/sec

Probe measured free-stream total pressure
corrected for local Mach number

Local dynamic pressure, psf
Local velocity, ft/sec

Angle between the local flow velocity vector
and the negative Xp-axis, deg

Local Mach number calculated from the ratio
of the average of the four static pressures
and the probe total pressure,
(PS1 + PS2 + PS3 + PS4)/4(PP5)

Sequential indexing number for referencing
data obtained during a grid set. Indexes
for each pasition in the set

Sequential indexing number for referencing

data. A constant throughout specified (or all)
points of a survey.
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Table 12. Continued

PROBE BODY-AXIS SYSTEM DEFINITIONS (FLOW FIELD)

Coordinate Directions

XB Parallel to the probe longitudinal axis,
positive forward as seen by the pilot

YB Perpendicular to the Xg anc Zp directions,
positive to the right as seen by the pilot
when the probe is at zero yaw and roll angles

ZB Perpendicular to the Xg direction and parallel
to the aircraft plane of symmetry when the
probe and aircraft are at zero yaw and roll
angles, positive downward as seen by the pilot
when the probe is at zero pitch and roll angles

Origin

The probe reference point is the intersection of the
plane containing the four static orifices and the orobe
centerline. The probe body-axis system origin is coincident
with the prohe reference point and is fixed with respect to
the probe for the duration of the grid set. The Xg, Yg and Zp
coordinate axes rotate with the probe in pitch, yaw and roll.

PROBE-AXIS SYSTEM DEFINITIONS (FLOW FIELD)

Coordinate Directions

Xp Parallel to the probe longitudinal axis at the
initialization of the grid set and rotated through
pitch and yvaw angles of IP and 1Y, respectively,
with respect to the aircraft longitudinal axes
positive forward as seen by the pilot

Y Perpendicular to the Xp direction and parallel
to the Xp-Yp plane, positive to the right as
seen by the pilot

z Perpendicular to the Xp and Yp directions,
positive downward as seen by the pilot
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Table 12. Concluded

FLIGHT-AXIS SYSTEM DEFINITIONS (FLOW FIELD)

Coordinate Directions

XF Parallel to the aircraft flight path direction,
positive forward as seen by the pilot

Yo Perpendicular to the Xp and Zp directions,
positive to the right as seen by the pilot

ZF Parallel to the aircraft plane of symmetry

and perpendicular to the aircraft flight path
direction, positive downward as seen by the
pilot

Origin

The origin of the probe-axis and flight-axis coordinate
systems was defined for this test as being the location of the
MK~-83 store nose tip (station 0.0) at the carriage position.
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